Introduction. To describe and evaluate the scientific evidence on the use of pessary in the treatment of pelvic floor dysfunctions.
Introduction
Pelvic floor dysfunctions occur owing to injuries and deterioration of muscles, nerves, and connective tissues that support and control normal pelvic function [1] . They constitute a complex condition that may be asymptomatic or involve symptoms of anorectal dysfunction, urinary dysfunction, and/or pelvic organ prolapse (PoP) [2] . The prevalence rates of pelvic floor dysfunctions vary depending on the methodology adopted in a particular study, and urinary incontinence (Ui) and PoP are the most well-known and high-prevalence dysfunctions, with rates increasing progressively with age [3] .
There are different therapeutic methods that aim at improving these dysfunctions, such as electrostimulation, vaginal cones, biofeedback, pelvic floor muscle training (PFMT), and the use of pessaries [4] [5] [6] . despite limited evidence, the pessary is commonly used in the treatment of genital prolapse and presented in 77% of cases as the first line treatment by the American Urogynecologic Society (AUGS) [7] . The pessaries are intravaginal devices made of silicone that must be introduced into the vagina for the purpose of supporting the pelvic organs [8] .
it is estimated that a 79-year-old woman has a 11-12% probability of undergoing prolapse correction surgery for Ui and the probability of reoperation refers to 29.2% of cases [9] . Thus, the use of the pessary may become a temporary treatment option, providing a solution for women who have no indication for surgery, as a conservative treatment option [10] .
Therefore, there is an evident need to group the scientific evidence that identifies the use of the pessary as a form of treatment of pelvic floor dysfunctions. The purpose of this systematic review is to describe and evaluate the scientific evidence on the use of pessary as a therapeutic method in pelvic floor dysfunctions.
Subjects and methods
This systematic review was performed in accordance with the Preferred Reporting items for Systematic Reviews and Meta-Analyses (PRiSMA) guidelines. The databases searched were Sciencedirect, PubMed, PEdro, and Virtual Health Library. The descriptors were: 'clinical trial,' 'pessary,' and 'pelvic floor'; the Boolean operator 'and' was applied. The search was conducted between November 2016 and February 2017.
For the systematic review, articles that met the following criteria were included: (1) clinical trial; (2) use of the pessary as a treatment method; (3) adult female participants; and (4) outcome for dysfunction of the pelvic floor muscles. We excluded studies whose treatment was based exclusively on surgical techniques and those written in languages other than English, Portuguese or Spanish.
First, two independent reviewers selected the studies based on the titles, excluding those clearly unrelated to the review theme. Afterwards, the selected titles had their summaries read to analyse the inclusion criteria. on the basis of the selected abstracts, the complete texts for analysis were read. Possible disagreements during the process were resolved by consensus among the reviewers.
The methodological quality of the selected articles was analysed with the Physiotherapy Evidence database (PEdro) scale (Table 1) , consisting of 11 items, out of which 10 scored.
Each item on the scale was scored according to its presence (P) or absence (A) in the assessed study. For each present item, a point was assigned (with the exception of the first item). The items that were not described in the studies were classified as 'not described' (N) and did not receive scores. The final score was obtained by adding all the items present. The articles indexed in the PEdro database that already presented evaluation of methodological quality by PEdro members had their score maintained; those non-indexed were evaluated independently by two reviewers in pairs.
For the data management, a qualitative synthesis was performed and the following information was extracted from the selected studies: (1) author (year), country; (2) type of study; (3) characteristics of the sample; (4) characteristics of the interventions; (5) main outcomes; and (6) main results.
This systematic review was recorded in the international Prospective Register of Systematic Reviews (PRoSPERo) under the number CRd42017062606.
Results
in relation to the number of trials identified for the systematic review, as presented in Figure 1 , after an insertion of the filters into the databases, 379 titles were selected. Among these, 15 were duplicates or removed articles, so 364 titles Table 1 . The PEdro scale 1 Eligibility criteria were specified 2 Subjects were randomly allocated to groups (in a crossover study, subjects were randomly allocated in the order in which treatments were received)
3 Allocation was concealed 4 The groups were similar at baseline regarding the most important prognostic indicators 5 There was blinding of all subjects 6 There was blinding of all therapists who administered the therapy 7 There was blinding of all assessors who measured at least one key outcome 8 Measures of at least one key outcome were obtained from more than 85% of the subjects initially allocated to groups 9 All subjects for whom outcome measures were available received the treatment or control condition as allocated or, where this was not the case, data for at least one key outcome were analysed by 'intention to treat'
10 The results of between-group statistical comparisons were reported for at least one key outcome 11 The study provided both point measures and measures of variability for at least one key outcome Figure 1 . The study flowchart physiotherapyquarterly.pl K. Scarabelot, F. Pereira, L. Ghizzo, J. Willing, J. Virtuoso Use of pessary in the treatment of pelvic floor dysfunctions: a systematic review remained for the reading. After paired reading, 5 studies were considered potentially relevant for index trials, all of which were selected for the review analysis.
The results of the systematic review are presented in Table 2 , describing the studies that met the eligibility criteria. Below, there is also a descriptive summary of the information collected in the mentioned studies, in addition to the analysis of their quality with the PEdro scale.
The 3 studies that investigated the use of pessary in the treatment of PoP included women with degrees of prolapse ranging from i to iii [6, 7, 11] . The other studies [12, 13] evaluated the use of pessary in Ui and recruited women with both stress Ui and overactive bladder.
As for instruments to evaluate the obtained results, Barber et al. [11] , Cheung et al. [6] , and Cundiff et al. [7] applied the following validated questionnaires for prolapse quantification, dysfunction identification, and determination of impact on quality of life, respectively: Pelvic organ Prolapse Questionnaire (PoPQ), Pelvic Floor distress inventory (PFdi), Pelvic Floor impact Questionnaire (PFiQ). in turn, Kondo et al. [13] employed the urodynamic test, pad test, and a questionnaire prepared by the researchers to collect data regarding 
Subjective and objective results of urinary loss
Urinary urgency, frequency of loss, and amount of loss were significantly reduced in the study by Kondo et al. [13] but the paper does not clarify how these parameters were evaluated.
in the study by Richter et al. [12] , 50% of each group reported a 75% improvement in episodes of urinary loss, assessed by a voiding diary. in turn, Kondo et al. [13] measured the amount of urinary loss by means of a one-hour pad test, which showed a significant improvement after the intervention with a pessary, with a reduction from 20.6 to 4.8 g (p < 0.001).
Pelvic floor disorders were evaluated in accordance with the PFdi. Thus, in the study by Barber et al. [11] , the surgical method presented significant improvement on the prolapse, urinary and colorectal symptoms (p < 0.001 for all), whereas the pessary group improved only in the urinary symptoms (p < 0.001).
Cheung et al. [6] observed improvement in prolapse with the use of the pessary after 6 and 12 months. in turn, Cundiff et al. [7] also found prolapse improvement in the group that applied a ring pessary, whereas in the Gellhorn pessary group there was a significant improvement in prolapse, colorectal symptoms, and urinary symptoms, respectively: Pelvic organ Prolapse distress inventory (PoPdi): p = 0.001, Urinary distress inventory (Udi): p = 0.001, Colorectal-Anal distress inventory (CRAdi): p = 0.012. in the study by Barber et al. [11] , the surgical method showed a positive impact on the quality of life when compared with the pessary group, and the study by Cheung et al. [6] identified that after 12 months of pessary use there was improvement in the prolapse stage. Similarly, in the study by Cundiff et al. [7] , the group that used the ring pessary presented no significant difference and in the group that used the Gellhorn pessary there was a significant improvement in prolapse only, demonstrated by the Pelvic organ Prolapse impact Questionnaire (PoPiQ) subitem.
Satisfaction of patients with the therapy
Barber et al. [11] noted that after 3 months of pessary therapy, there was improvement in patient satisfaction with the therapy. The findings of Richter et al. [12] identified that after 3 months of intervention the behavioural therapy group had a higher satisfaction than the pessary group, but after 12 months of therapy there was no difference between the groups.
Evaluation of the methodological quality of the studies
The evaluation of the quality of the studies included in the review with the PEdro scale proved that the studies by Cheung et al. [6] , Richter et al. [12] , Cundiff et al. [7] , and Kondo et al. [13] reached 50-60% of the criteria required while the study by Barber et al. [11] met only 2 criteria.
Most studies demonstrated a reasonable quality, i.e. 4 of the 5 articles scored above 6 points, although they did not meet all the quality criteria for a randomized clinical trial. it can be observed that items 5, 6, and 7 were the least respected. Regarding items 5 and 6, the difficulty of blinding the therapy is understood; in turn, in item 7, more effort could have been made so that the evaluator did not know the therapy applied to the participants. The methodological quality verification data are presented in Table 3 .
A bias can be identified in the study by Barber et al. [11] since the women recruited for the research had different stages of prolapse in the surgery group compared with the pessary group.
Discussion
The present study indicates an improvement in the frequency of urinary loss, as well as the amount of the loss in the papers that evaluated the pessary as a form of treatment for Ui. PoP also showed improvement. The patients' satisfaction with the therapy was also reported. The reviewed articles demonstrate that the use of vaginal pessaries can be effective in the treatment of Ui and PoP.
in the studies evaluating the use of pessary for PoP, the identified stage of prolapse was between degree ii and degree iii. only the study by Cundiff et al. [7] involved women with degree iV of prolapse as 10% of the sample. These results corroborate those observed by ding et al. [14] , who identified 89% degree iii prolapse and 11% degree iV in patients who applied a pessary. With these results, it was possible to conclude that the use of pessary has been shown to be successful in women with advanced stages of PoP, although pessaries are theoretically recommended only for patients with early PoP stages [14] .
Regarding the most effective types of pessaries in the treatment of prolapse, the study by Cundiff et al. [7] identified improvement in prolapse symptoms only in the group that used Gellhorn pessaries. This partially corroborates the findings of the study by ding et al. [14] , who observed a positive correlation in the improvement of prolapse symp- Cundiff et al. [7] P P P P A A A P P P P 7/11
Kondo et al. [13] 7/11* P -presence of the criterion, A -absence of the criterion, N -criterion not described * The study by Kondo et al. [13] had already been evaluated by the PEdro scale, as found in the PEdro database toms after 3 months with the use of both pessaries: in 74.4% of patients for the ring pessary and in 25.6% of patients for the Gellhorn pessary. The Gellhorn-type pessary plays an important role in supporting the pelvic organ, since it has a solid composition and a rounded shape. it is able to fill all the passable organ escape spaces [15] .
As for the techniques used in the treatment of prolapses, Barber et al. [11] identified a significant improvement in patients who underwent surgical repair when compared with the group treated with a ring pessary for 3 months. Similarly, Yeniel et al. [16] evaluated the difference in the pessary or surgery treatment of PoP in symptomatic women; both groups obtained successful results.
When comparing treatment based only on PFMT with combined therapy (PFMT + ring pessary), the study by Cheung et al. [6] showed no significant difference between the therapies, but both treatments proved effective for the symptoms of prolapse. it is important to emphasize that in many cases, surgery is contraindicated and therefore treatment with pessaries becomes an effective alternative.
As seen in the present study, the use of vaginal pessaries may contribute to the improvement of symptoms of urinary loss. This finding remains in line with the improvement in symptoms observed in 76.9% (p < 0.001) and 58.1% (p = 0.025) of women with degree iii and iV prolapse, respectively, who presented urgency and stress Ui after ring pessary therapy [14] .
Another systematic review of studies regarding mechanical devices in the treatment of Ui also found benefits of using the pessary in this dysfunction [17] . These authors, as well as those of this review, included the study by Richter et al. [12] , who, in addition to showing improvements in urinary symptoms with the pessary use, found that this result may be even greater when associated with behavioural therapy. Sze and Hobbs [18] reported similar results of overactive bladder improvement when using pessary (19%) and behavioural therapy (20%).
Von Bargen and Patterson [19] , when analysing the cost and benefit of stress Ui treatments comparing pessary with surgical intervention, observed that surgery was the more cost-effective treatment provided a higher willingness to pay, while at a lower willingness to pay threshold, vaginal pessary turned out more cost-effective. However, this can be influenced by the individual patient's lack of knowledge regarding the device [20] .
Regarding the instruments used to identify the dysfunctions, 4 applied the same questionnaire: PFdi-20, which was created by Barber et al. [21] and validated for Portuguese by Arouca et al. [22] . it was used in the 3 studies that evaluated the use of pessary in PoP, as well as in the study assessing the use of pessary in Ui. The questionnaire is widely referred to in the literature [23] [24] [25] [26] .
The 3 studies that evaluated the use of pessary in PoP also employed the PFiQ and the Pelvic organ Prolapse Quantitation system (PoP-Q). The first one determines the impact of dysfunction in an individual and the second one quantifies the degree of PoP [21, 27] . These two instruments can also be found in numerous studies [23, 26, [28] [29] [30] [31] [32] .
The pessary is well tolerated by patients and despite its internal use, it does not present serious adverse effects, proving to be safe [6, 33] . A systematic review evaluating the pessary in the treatment of prolapse showed that it could have a positive impact on the women's quality of life and improve the sexual function and body perception [34] . However, there is still lack of studies assessing these variables in a long-term perspective and whose main outcomes would be the quality of life and the satisfaction with the device usage.
The present review demonstrates the benefit of using vaginal pessaries in women who present with Ui and PoP, since it is possible to observe a reduction of these symptoms in this population. it is up to health professionals to choose the best type of pessary for each patient, as well as to advise them on the advantages that these devices can provide. This will result in a new possibility of treatment for these women, without a need for surgical interventions. Good methodological quality was also identified in most of the studies included in this review although some limitations were found.
Limitations
Among the limitations of the study, there is the methodological quality of the included papers. owing to the evaluation with the PEdro scale, it was observed that some items were not satisfied, as a result of improper methods, mainly in relation to the blindness of the participants and evaluators. Therefore, controlled studies describing the use of pessary as a therapeutic method are suggested. They would allow to create effective strategies for the treatment of pelvic floor muscle dysfunctions, mainly aimed at adhering patients to conservative methods.
Also, the studies selected for the review did not mention the risks of bias. Randomized clinical trials are very prone to bias, which may result from collecting, analysing, interpreting, publishing, or reviewing data. Thus, analysing the risks of bias is important in order to make sure if the study answers the research question in an appropriate way.
Conclusions
With good methodological quality identified in most papers included in the study, they prove that the pessary is beneficial for the treatment of urinary incontinence and pelvic organ prolapse.
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